Abstract. The atmospheric and oceanic mass transport associated with the southern oscillation/E1 Nino will inevitably induce an interannual variation in the length of day. We conduct an empirical correlation study by comparing the Southern Oscillation Index time series and the interannual length-of-day variation (obtained by removing the long-period and shortperiod variations from a BIH length-of-day series) for the period 1957-1983. The two series has a very encouraging qualitative correlation, in particular with respect to E1 Nino events; and the linear correlation coefficient is found to be 0.55. It is believed that much, if not most, interannual lengthof-day variation is caused by the southern oscillation, and the true correlation is considerably higher than its apparent value considering the fact that the Southern Oscillation Index is merely an indicator derived from two local atmospheric measurements.
Introduction
The southern oscillation (SO) is the single most prominent signal in interannual, global-scale atmospheric fluctuations. It is characterized by an irregular seesawing of air mass between eastern and western hemispheres in the tropical and subtropical Pacific-Indian Ocean region. The existence of SO was first hinted at the turn of the century, but had since received limited attention until mid-1960's when the SO became recognized as a major mode of operation of the atmosphere. one that is intimately related to the E1 Nino phenomenon (an anomalous warming of sea water along the Peru-Ecuador coast), the zonal east-west Walker circulation, and the interannual climatic variations in rainfall, sea surface temperatures, winds, and sea level in the tropical Pacific-Indian belt [for a review, see e.g. Trenberth, 1976; Chen, 1982; Rasmusson and Carpenter, 1982] .
In this paper, we shall examine empirically the relationship between the SO and the variation in the length of day (LOD). Indeed, any atmospheric mass transport, such as the SO, that exerts an external axial torque on the solid Earth (through surface friction and topographic effects) will certainly induce variations in the Earth's rotational speed, or, variations in LOD. The question is whether the SO effect on the LOD is strong enough to be detected, and if so, how important is it? An SO-LOD correlation was first hinted by Stefanick [1982] using pre-1980 observations. While this study has remained inconclusive, the year 1982-83 definitely sees a pronounced drop in the Earth's rotational speed, which is matched temporally by the anomalously strong 1982-83 E1 Nino episode [see e.g. Eubanks et al. 1984] . This prompted us to undertake studies Figures 3(a) and 3(b) , we observe that the interannual /XLOD correlates quite well with SOI in the sense that nearly every prominent peak or trough in one series can find its counterpart in the other series. It is the relative sizes of these corresponding peaks/troughs that show disagreement. For example, we see that the interannual /XLOD(t) also responds to E1 Nino events quite indisputably, but the corresponding E1 Nino troughs in the two series generally show different response times. However, the qualitative agreement is very encouraging considering the fact that the SOI is derived from merely two local atmospheric measurements which can only be hoped to represent the global variation to certain degree.
Quantitatively, the linear correlation coefficient of SOI(t) and interannual ALOD(t) is found to be 0.55. A by-product of the foregoing study is toward a numerical model for /x LOD(t) time series. It is seen that both the longperiod and seasonal variations can be adequately represented by analytical functions of time; it is the interannual variation that gives A LOD its erraticness. This understanding has bearings on the prediction of the /x LOD time series, to which research efforts have been made (Babcock, 1982) . Thus, in light of the SO-LOD correlation, it is fair to say that in order to predict the /x LOD to an accuracy within the level of the interannual /x LOD, certain knowledge about predicting the SO is required (which we do not have at present).
Finally, it should be pointed out that, besides /x LOD, the SO will also excite polar motion. Again, the question is how much polar motion being observed can be accounted for by the SO. Here, nevertheless, the situation is different and much more difficult since the Earth's response for the polar motion is fundamentally different from that for the LOD. For LOD, the solid Earth acts as an all-pass filter in the sense that whatever befalls to it, it responds accordingly. This is actually what allows us to do the direct SO-LOD comparison. For the polar motion, on the other hand, the Earth is a free oscillating system with a natural period of about 14 months (the Chandler wobble). The transfer function of such a system has a peak at the natural period and a phase delay of 90 o; so prior to any correlation study with the SO, it is necessary to deconvolve the observed polar motion m a procedure often beset by noise [Gross, 1983] . Further complication arises from "contaminations" by other sources of excitation (e.g. seismic activities) although no conclusive correlation thereof has been found to date. Some detailed investigation in this regard is currently underway.
